Genetic polymorphisms in cell cycle regulatory genes CCND1 and CDK4 are associated with susceptibility to breast cancer.
This study was performed to screen cyclin D1 (CCND1) and cyclin dependent kinases (CDK4) genes in order to evaluate their association with breast carcinogenesis. The germline screening of these genes was carried out by combining polymerase chain reaction (PCR) and single-strand conformation polymorphism (SSCP), followed by DNA sequence analysis. A total of 400 individuals (200 breast cancer patients and 200 healthy controls) were recruited prospectively for this study. Sequence analyses of the coding region of CCND1 revealed 12 mutations. When analyzed, a significant association was found between CCND1 mutations and breast cancer. It was observed that a 6-fold increased breast cancer risk (odds ratio/OR=5.75, 95% confidence interval/CI=1.26-26.33) was associated with Cys7Tyr in breast cancer patients when compared with healthy controls. In addition, a 5-fold increased breast cancer risk was associated with Trp63Stop mutation (OR=5.44, 95% CI=1.82-16.23), 10861C>A (OR=4.84; 95% CI=1.60-14.58) and 7720insTT (OR=5.32, 95% CI=1.98-14.23) in breast cancer patients compared to healthy controls. Concerning CDK4 gene, 5 mutations were identified and a significant association was observed between CDK4 gene mutations and breast cancer. It was observed that a 6-fold increased risk of breast cancer (OR=5.71, 95% CI=0.29-4.65) was associated with 5693 T>A. In addition, a 5-fold increased risk of breast cancer (OR=5.05, 95% CI=2.17-11.78) was associated with 5732 G>A in breast cancer patients compared to controls. In this study, our results showed that CCND1 and CDK4 mutations are associated with an increased risk of breast cancer, and may serve as biomarkers for early diagnosis and detection of breast cancer.